Basal cell tumors from 124 cats of six breeds which represented 4.2% of feline neoplasms and 10.9% of feline cutaneous neoplasms are characterized. The mean age of cats affected was 9.6 years, and an increased risk was correlated positively with increasing age (rxy = +0.85). Males, females, and castrates were affected equally. Long-haired breeds were at higher risk (p < 0.01) for development of basal cell tumors which had two major histologic types-solid and cystic. No site predilection was apparent.
There are a number of common synonyms for basal cell tumors including rodent ulcer, basal cell carcinoma, basosquamous carcinoma, basal cell epithelioma, and basaloma.2*6. l4 Basal cell tumors originate from uncommitted basal reserve cells of the epidermis and adnexa and exhibit minimal differentiation toward hair follicle or other adnexa.6.'4'18 Although these cells are poorly differentiated and sometimes moderately anaplastic, basal cell tumors are considered benign.I4, I6 Recurrence is possible following incomplete resection and local tissue destruction with anatomic distortion can occur when the tumor involves certain sites such as the eye-In the dog, basal cell tumors have six major histologic patterns: solid, garland (ribbon), medusoid, adenoid, cystic, and basosquamous.".
The solid and basosquamous varieties are believed to be more aggressive."Pl6 It has been noted that basal cell tumors of cats differ from those of the dog morphologically and in site Metastasis is extremely rare.6, l4 inCidence.1.2.4.10.12
Materials and Methods
One hundred twenty-four cutaneous masses diagnosed as basal cell tumors, basal cell epithelioma, basosquamous carcinoma, and basal cell carcinoma were reviewed. Material was taken from records (1978) (1979) (1980) (1981) (1982) of the New York State College of Veterinary Medicine surgical pathology service. Accessions included submissions from the Small Animal Clinic and from private veterinary practitioners. Specimens were fixed in 10% formalin, processed by routine methods for paraffin embedding, sectioned at 5 pm, and stained with hematoxylin and eosin (HE).
Using a two-tailed Student's t-test, cats with solid and cystic basal cell tumors were compared for significant differences in age. Using chi-square method of analysis, cats with solid and cystic basal cell tumors were compared for significant differences in sex, breed, and site incidence. Data were considered significant at p < 0.05. The Pearson product-moment was used to determine correlation between age and prevalence of basal cell tumors. No cats of unspecified breed, sex, or age were used in the statistical analyses.
Results
According to descriptions in records examined, the gross appearance of feline basal cell tumors varied from round, solid, firm tumors to cystic fluid-filled dermal masses. Occasional masses were pedunculated. The surface was ulcerated occasionally and some tumors were hemorrhagic. The tumors were usually well circumscribed and easily excised. About 25% of the tumors were described as black or gray masses. The period of growth and growth rate were highly variable.
Feline basal cell tumors have a number of microscopic appearances. Two patterns, solid and cystic, predominate among several less common variations. In some tumors both solid and cystic areas were present ( fig. 1 ). Mixed pattern tumors were categorized based on the predominant microscopic component.
The cystic pattern was the most frequently seen variant ofbasal cell tumors (78 of 124 tumors, 63%). These ranged in size from 2 mm to 30 mm. Smaller basal cell tumors were located in the upper dermis. In larger cystic basal cell tumors there was compression of the deep dermis with eventual extension into the subcutaneous adipose tissue. In many basal cell tumors a connection between the tumor mass and surface epithelium was evident. Surface ulceration was uncommon ( 5 of 78, 6.4%) in cystic basal cell tumors. All tumors were well demarcated from adjacent normal tissue, frequently by a distinct fibrous capsule. Multilocular tumors were most frequent although some tumors consisted of a single cyst, often with irregular folding of the wall. In multilocular basal cell tumors the stroma was well vascularized and composed of fine fibrous tissue with occasional areas of hyalinized stroma. Islands of basaloid cells were present within the stroma. Inflammatory cell infiltrates were associated infrequently with non-ulcerated tumors. Melanin pigmentation was present in 58 of 78 cystic tumors (74%). In most instances, pigment was present focally; however the tumor sometimes was pigmented heavily throughout.
The cysts contained a homogeneous amorphous to granular eosinophilic proteinaceous fluid that was positive on periodic acid-Schiff staining. Near the luminal margin pyknotic nuclei and fragmented nuclear material occasionally were seen (fig. 2). In more heavily pigmented neoplasms, melanin granules were present within the lumina.
The lining of the cysts consisted of about 20 layers of a relatively uniform population of small basophilic epithelial cells. Typically the cells had large nuclear to cytoplasmic ratios with scant eosinophilic cytoplasm and indistinct cell margins. Nuclei were round, centrally located, and contained fine granular heterochromatin and single prominent central nucleoli. Mitoses were observed commonly. Nests of tumor cells with condensed hyperchromatic nuclei frequently were seen within the cyst wall. In several basal cell tumors there were areas of tubuloacinar differentiation within the epithelial lining. Squamous metaplasia of the lining cells rarely was seen. In another variation, there were focal to extensive areas of the wall composed of fusiform epithelial cells generally lying parallel to the basal lamina.
Solid basal cell tumors were fewer in number than cystic basal cell tumors (46 of 124 tumors, 37%) and ranged in size from 0.5 to 5.5 cm-25% were pigmented and 20 of 46 tumors (43%) were ulcerated. Solid basal cell tumors were located in the dermis and subcutis as well-circumscribed masses. Connection to the surface epithelium often was present. One solid basal cell tumor appeared to arise within the wall of an epithelial inclusion cyst. Central tumor necrosis was present occasionally.
Three morphologic variations of solid basal cell tumors were noted. The most common consisted of multiple solid nests of basaloid cells subdivided by delicate connective tissue septa (fig. 3 ). The tumor cells had oval nuclei with finely clumped heterochromatin and single prominent nucleoli. Mitotic figures were frequent in some tumors. In a second pattern, tumor cells were arranged in variably sized and shaped interconnecting masses. The central areas were eosinophilic and composed of cells with elongate oval nuclei and abundant eosinophilic cytoplasm with occasional areas of squamous differentiation (fig. 4 ). The peripheral cell layer had a distinctive nuclear palisading pattern. There were prominent outward radiating buds of epithelium extending from the main tumor masses. These formed cords which connected the larger tumor masses. Moderate loose fibrous stroma was present in this form of basal cell tumor. Two basal cell tumors were characterized by narrow cords of neoplastic cells (ribbons) similar to the common pattern of canine basal cell tumors.'' Dendritic melanocytes interposed between tumor cells were characteristic of all pigmented tumors regardless of the microscopic pattern of the epithelial cells Data relating to tumor type and breeds affected for 124 basal cell tumors are summarized in table I. There were 2958 feline neoplasms accounting for 64% of feline surgical pathology accessions. Of these, 1 132 (38%) were cutaneous tumors. One hundred twentyfour basal cell tumors were diagnosed in six breeds of cats in 4636 feline surgical pathology accessions. Basal cell tumors accounted for 2.7% of feline accessions, 4.2% of feline neoplasms, and 10.9% of feline cutaneous neoplasms. In our sample, chi-square analysis showed that the observed distribution did not equal the theoretical distribution of basal cell tumors across breeds (p c 0.05). This difference was due to an overrepresentation of long-haired breeds (Domestic long hair, Angora, Himalayan) with basal cell tumors. Similarly, long-haired breeds with basal cell tumors were over-represented in the feline tumor population (p < 0.01).
The age distribution of feline accessions and cats with ( fig. 5 ). basal cell tumors is presented in table 11. Age range of cats with basal cell tumors was 0.5 to 18 years with a mean of 9.6 years. Student's t-tests revealed no significant relationship (at p < 0.05) between age and tumor type or breed. There was a positive correlation between increasing age and prevalence of basal cell tumors (rxy = +0.85). Chi-square analysis of sex affected versus tumor type was non-remarkable.
The sites of 124 basal cell tumors were: head and neck, 39 (31.5%); thorax and back, 44 (35.5%); legs and feet, 27 (2 1.8%); unspecified, 14 (1 1.3%). Basal cell tumors were distributed relatively evenly among the various body regions. Chi-square analysis of tumor type versus site of tumor did not show any significant differences.
Of the 121 tumors in which size could be evaluated, 50 (41.3%) were less than 1 cm in diameter, 65 (53.3%) were 1 to 2.5 cm diameter and only six (5%) were greater than 2.5 cm in diameter. Solid basal cell tumors (mean diameter 1.5 cm) generally are larger than the cystic form (mean diameter 0.9 cm).
Discussion
Basal cell tumors are frequently diagnosed cutaneous epithelial neoplasms in cats. There are two major histologic types of feline basal cell tumors-cystic and solid. Cystic basal cell tumors consist of single or multiple cysts lined by isomorphic basophilic epithelial cells. Variations of cystic basal cell tumors include spindle rather than polygonal epithelial cells within cyst walls and tubuloacinar formations suggestive of apocrine differentiation. Melanin pigmentation was prominent in most cystic basal cell tumors.
Solid basal cell tumors were fewer in number and had a larger mean size than cystic basal cell tumors. Multiple nests of basal cells, either separate or interconnected by bands of basal cells, comprised the solid tumors. The peripheral margin of several solid basal cell tumors was characterized by a distinctive nuclear palisading pattern. Surface ulceration was present in nearly half of the solid basal cell tumors.
In our sample, basal cell tumors accounted for 4.2% of feline tumors which agrees with the observations of other investigators, however, basal cell tumors represented only 10.9% of feline cutanous tumors and this figure was lower than previously r e p~r t e d . ' .~,~,~, '* The discrepancy may be explained by differences in total sample size, characteristics of the sample population such as mean age and breed, and other factors. Statistical analysis of tumor incidence versus sex and body site did not demonstrate significant differences. Longhaired cats appeared to have a greater incidence of basal cell tumors, with the number of basal cell tumors reported in Domestic long hair, Angora, and Himalaya cats significantly higher than expected values. There was an increased risk of occurrence of basal cell tumors associated with increasing age.
While these data were obtained from a large case pool, it is important to remember that they represent a special segment of the total feline population. Inherent in studies using data of this nature are problems associated with sources of data bias. Possible sources of bias in our data would include client factors such as economics or owner interest, geographic factors and practitioner/clinician variability in forwarding specimens. Hence our data were not intended to be representative of total feline population at risk and indeed, cats of unspecified breed or age were not utilized in the statistical analyses. Cats of unspecified breed formed a large proportion (30.5%) of the total number of accessions, but only five cystic basal cell tumors were reported in this group. In contrast to feline basal cell tumors, canine basal cell tumors have been reported to occur mainly in the head and neck."*'4*16 Our data suggested that no such site predilection existed for feline basal cell tumors. This was in agreement with observations of previous authors.~.2.9. 10. 12 The garland (ribbon-like) and medusoid arrangements of tumor cells typical of most canine basal cell tumors were not a prominent feature of the feline neoplastic counterpart.
In spite of the primitive, poorly differentiated, and often moderately anaplastic appearance of the basal cells, feline basal cell tumors should be considered benign. Removal of both cystic and solid tumors appears to be accomplished easily by surgical excision as evidenced by lack of recurrence in our sample.
In summary, feline basal cell tumors are benign cutaneous neoplasms which occur with equal frequency in any body region. They occur with greater incidence in aged, long-haired cats. Sexes are affected equally. Basal cell tumors are small, with 95% less than or equal to 2.5 cm diameter, and are freely movable over underlying structures. They may be solid or fluid-filled cystic tumors and sometimes are pigmented heavily. Cystic basal cell tumors (63%) are more common than solid basal cell tumors (37%), and ulceration often is present in solid basal cell tumors. Recurrence following excision is rare. 
